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(54) yCTAHOBKA RH^ TEPMOBAKVYMHOPi OBPABOTKM MATEPMAJlOB 



(57) Pecfcepar: 

MaoepeTeHne oTHOCHTCfi k ycTaHOBKaM aha 
TepMOBaKyyMHOM o6pa6oTKM MeTannoB b 
BaKyyiwe. BaKyyiwHoJ^ cyiUKU ApeBecuHbi. 
BaKyyMHOM cymKH n cyGjinMai^nM 
cejibxoanpoAyKTOB. YcTaHOBKa ooAep>KMT 
repMernMHyK) KaMepy c cucreMoPi i4npKynwL(Mn 
rennoHOCMTe/iyi b sufle KonneKTopoa, cpeACTBO 
nony^eHUfl TennoHocnTenfl b bmab 
ra30Typ6nHHoro ABurarejiw. coeAHHeHHoro 
BbixnonHbiM connoM c KonneKTopoM Mepea 6noK 
cMemeHMfl BbixnonHbix raaoB. aaKyyiwHyio 
CMCTBMy B BMflB RO Kpa^HeC^ Mepe AByx 

3>KeKTOpOB, COeAHHeHHblX C ra30Typ6MHHblM 

ABurareneM \a c repMernMHoi^ KawepoCi. BnoK 
CMeujeHMSi BbixnonHbix raaoB BbinonneH b bma^ 
3>KeKTopa-CMecMTenji m coeAHHeHHbix c hmm 
cpeACTB noACfoca eosAyxa m BnpbicKHBahUfl 
oxna)KAafoineM BOAbi. BaKyywHafl CMCTeiwa 
BbinonHBHa c ycTaHOBneHHbiM nepeA 
3>KeKTopaMn AonojiHMxenbHbiM 

3>KeKTOpOM-KOHAeHCaTGpOM M CXDBAHHeHHblM C 

HMM ysjiOM yTunnaau^MM BOA^Horo napa, ero 
oxna>KAeHMfl m L^upKyjifiL^MM. repMeinMHafl 
KaMepa BbinojineHa b BHAe cunoBoro KapKaca c 
paaflenflioiniiMM ero Ha ceKLinn 
ropnaoHTanbHbiMM cunoBbiMn neperopoAKaMn, m 
coeAMHeHHOi^ c KapKacoM rM6KoW o6onoMKM, 
BbinyKnoM a CTopoHy pa6oMero npocTpancTBa. 
Kapxac BbinonHBH b bmas nonbix KOHCTpyKt^nM 

HanpHMBp. KOpo6HaTOR CflOpMbl M C06AMH6H C 



KonnBKTopaMM. KoHCTpyKuuM KapKaca 
BbinonHBHbi nepcjDopupoBaHHbiMM. 5 3.n.ct)-nbi, 5 
nn. 



^^X 4^ 




-1- 




2 109 237 C1 

F 27 B 5/05 



(51) Int. CI.6 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



(^2) ABSTRACT OF INVENTION 



ro 

o 
to 
to 

CO 

O 



(21). (22) Application: 96113425/02. 18.07.1996 
(46) Date of publication: 20.04.1998 



(71) Applicant: 

Sankov Oleg Nikolaevich, 
Ternovenko Viktor Porfir'evich, 
Valjal'shchikov Vladimir Vasirevich, 
Nosov Vjacheslav Petrovich, 
Balandin Jurij Vladimirovrch 

(72) Inventor: Sankov Oleg Nikolaevich. 
Ternovenko Viktor Porfir'evich. Valjal'shchikov 
Vladimir Vasil'evich, Nosov Vjacheslav 
Petrovlch. Balandin Jurij Vladimirovich 

(73) Proprietor: 

Sankov Oleg Nikolaevich, 
Ternovenko Viktor Porfir'evich, 
Valjal'shchikov Vladimir VasU'evich. 
Nosov Vjacheslav Petrovlch, 
Balandin Jurij Vladimirovich 



(54) PLANT FOR VACUUM HEAT TREATMENT OF MATERIALS 



o 

CO 
CM 
O) 

o 



(57) Abstract: 

FIELD: plants for vacuunn heat treatment 
of metals, vacuum drying of wood, vacuum 
drying and sublimation of agricultural 
products. SUBSTANCE: plant has airtight 
chamber with heat-carrier circulation system 
in the form of headers; device for formation 
of heat carrier in the form of gas-turbine 
engine connected with its exhaust nozzle to 
header through unit of gas mixing; vacuum 
system in the form of at least two ejectors 
connected with gas turbine engine and 
airtight chamber. Exhaust gas mixing unit is 
made in the form of ejector mixer with 
connected means of air suction and Injection 
of cooling water. Vacuum system is made In 
the form of additional ejector-condenser 
Installed before ejectors and connected unit 
of steam utilization, Its cooling and 
circulation. Airtight chamber is made in the 
form of load-bearing framework and 
horizontal load-bearing partitions 

separating the framework into sections and 
flexible shell connected with framework and 
made convex towards working space. 
Framework consists of hollow structures, for 
instance, box-shaped ones and connected with 
headers. Framework structural components are 
perforated. EFFECT: higher efficiency. 3 cl. 
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H3o6peTeHMe othocmtc;? k repMUMecKoiviy 
o6opyAOBaHMK), npeAHasHaMeHHOMy atia 
TepMOBaKyyMHOi^ o6pa6oTKn MarepnanoB, 
npenMyinecTBGHHo, nonycjDaGpuKaTOB, 
Hanpuwep. crapeHne. OT>Knr n aaKanKa nucToe m 
njiMT 1/13 ariKDMuiHMeBbix M Apyrux cnnaBOB, oho 
MOKer 6biTb McnonbsoBaHO m pp9\ cyujKM 
KannnnqpHo-nopMCTbix MarepnanoB, nanpuMep, 
ApeBecuHbi, a raioKe ce;ibCK0X03flt^cTBeHHbix 
npoAyiCTOB, Hanpuwep, OBou^eM m ctDpyicroB. 

l/l3BecTHa neHb Ann repMUMecKoJ^ 
o6pa6oTKM, coAep>Kaii\ayi repMOKopnyc, 
3KpaHHyK) TennonsonflqMio. SKpaHnpoaaHHoe 
paOonee npocrpaHCTBo. cucTeMbi 

BaKyyMMpoBaHMfl m Harpesa [1]. 

HeAocraTKaMM MseecTHoro rexHUMecKoro 
ycTpoMCTsa flBJiflroTCJi: 

1. Bonbiuafl MeranjioeMKOCTb KOHCTpyKL;MM 
neMM. T.K. repMOKopnyc BocnpuHnwiaeT HarpysKH 
OT aTMOCCjDepHoro AasneHUP npn Harpeae n 

BaKyyMMpOBaHMM, KOHCrpyKTHBHafl CnOKHOCTb. 

2. HeacfjctjeKTMBHoe ncnojibaoBaHne 
pa6oHero npocTpaHCTsa nenn. 

3. HeB03M0>KH0CTb ncnonb30BaHHfl ne^n npM 
3HaMMTejibHbix rasoBbiAeneHMflx H3 caAKM 
oco6eHHo B BMfle napa. 

4. HmskhPi Kflfl neHM - Harpee TonbKo aa 
CMei JiyMencnyckaHMfl. 

5. Heo6xoAMMocTb paaMeu^eHMfl neMM b 

KOM4)OpTa6eJ1bHOM npOklSBOACTBeHHOM 

noMeu^eHMM. 

HaM6onee 6jim3kmm rexHUHecKUM peiueHneM 
K npeAHOKeHHOMy 9\Bn^eTC9\ saxyyiviHan neMb 
Ann TepMOo6pa6oTKH MarepnajioB c cmjeMoPi 
raaoBoro oxna>KAeHMfl TepMoo6pa6aTbiBaeMOM 
caAKM c noMoii^bK) coneji, pasMeo^eHHbix a 
npocrpaHCTBe nemi napannexibHo ee ecu [2]. 

K ee HGAocTaTKaM cneAyer oxHecTn: 

1. KoHcrpyKTMBHyto cno>KHocTb M HuaKyjo 
HaAe>KH0CTb na-aa Hannnnq b paGoMew 
npocTpaHCTse BpaL^aioLnnxcn aneweHTOB, a 
raiOKe HajinMne saKyyMHbix bboaob aha 
BpaL^aioiuiMXcn 3/ieMeHTOB. 

2. CHMKeHne pa3MepQB paSoMero 
npocTpaHCTsa M3-3a pa3MeLi^eHi4fl 
HenocpeACTBeHHo b repMOKopnyce 
KOJiJieKTopoB, noBbiLuaiou^MX MeTanxioeMKocTb 

KOHCipyKL^MH. 

SaAaMeM npeAnaraeMoro Mso^pereHMn 
nanneTCfl noBbiiiieHne Kflfl ycraHOBKM, 
cHkiKGHne Meraji/ioeMKocTM. pacLUkipeHne 
A^anaaoHa o6pa6aTbiBaeMbix MarepMa/ioB, b 
TOM HMCJie }A BbiAejinK)i4MX npn TepMOo6pa6oTKe 
napbi. 

nocraBneHHan aaAana AOCTuraeTcn b 
yciaHOBKe Ann TepwoBaKyyMHoC^ o6pa6oTKM 
MaTepnanoB, coAep)Kaii^eM cpeACTBo nojiyHGHUfl 
TennoHOCMTenn, repweTHMHyjo Kaiwepy c 
cucTeMoC^ UnpicynnuuM TenjiOHOCHTe-nn b bma© 
KonneKTopoB, BaicyyMHyio cucTeiviy, b KOTopoC^ 
cpeACTBO nojiyMeHMfl Ten/iOHocMTe/in 
BbinoriHeHo b bmao raaoiypenHHoro ABMrarenn, 
BbixnonHbiM connoM cx>eAMHeHHbiM Mepea 6noK 
cMeLueHun BbixnonHbix raaoB c KonjieiaopoM, 
BaKyyMHan cMcreMa BbinojiHena b bmas no 
KpaiiHeP^ Mepe AByx 3)KeKTopoB. coeAHHeHHbix c 
raaoiypSnHHbiM ABurarejieM n c repivieTHMHot^ 
KaMepoC^, 6J10K cMei^eHun BbixnonHbix raaoB 
BbinojiHeH B BHAe 3)KeKTopa-cMecnTen5q n 
coeAHHeHHbix c hum cpeACTB noAcoca BosAyxa n 
cpeACTB BnpbicKMBaHUH oxjia>KAaK)L4eii BOAbi, 
BaKyyMHafl cucreMa BbinoriHeHa c 
ycTaHOBneHHbiMM nepeA 3>KeKTopaMM 
AononHMTejibHbiM 3>KeiaopoM-KOHAeHcaTopoM m 
cx)eAMHeHHoi^ c hum cucTeMOM yTunnaaL^MM 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



BOflnHoro napa, ero oxna>KAeHHfl m qupKyjinqHU. 
repMernMHan Kawepa BbinoriHeHa b BHAe 
cunoBoro KapKaca c paaAejinfou^nMM era Ha 

CeKL^klM ropnaOHTaJIbMblMM CMrOBbIMM 

neperopoAKaMn. coeAMneHHoi^ c KapxacoM 
ruSKoC^ o6onoMKM, Bbinyicnof^ b cropoHy 
pa6oMero npocTpawcTBa, KapKac Bbino/iHen b 
BHAe nojibix KOHcrpyKUnPi, nanprnviep 
KopoSnaTot^ cpopwbi, npn stom KapKac cx)eAHHeH 
c KonneKTopaMH, a b nonbix KOHCTpyKi^Mnx 
KapKaca BbinoriHeHa nepc|)opaL^Mfl. 

flocTn>KeHMe aaAaHM npeAnaraeMoro 
M3o6peTeHMn npoBepeno SKcnepMMeHTaiibHO. b 
TOM HMcne M Ha MaKeTe ycraHOBKn. 

ripeAnaraeMoe H3o6peTeHMe cooiBercTByeT 

KpMTepMK) "i>1306peTaTenbCKMM ypOBGHb". 

McnonbaoBSHMe npeAnaraeMoro 
M3o6peTeHMfl no3BOJiReT: 

1. PesKO CHHSMTb MerannoeMKOCTb 
KOHcrpyKL^nM repMeTMHHoPi KaMepbi ycTaHOBKn aa 

CHGT npHMeHBHMfl TMSkOM repMBTHHHOM 

o6ojiOHKH, ToriLUHHa KOTopofi B 10°C20 paa 
weHbuje, HBM y TpaAni^MOHHO McnoribayeMbix 
repMOo6onoMeK c KpyrnuM mvi npnMoyrojibHbiM 
ceMeHHBM. T. K. MaTepMa/i ee paSoTaer Ha 
pacTflKeHne. a He Ha noTepto ycTOMMMsocTH. 

2. HanSonee 3c|)c|)eicTHBH0 ncnojibsoBaTb 
paSoMee npocTpancTBo repMeTMHHoi^ KSMepbi 
Ann paaMeLqeHMn 06pa6aTbiBaeMbix 
MaTepnanoB. 

3. 3KcnjiyaTnpoBaTb repMOKaMepy sne 
npoM3BOACTBeHHoro noMemeHMn, nanpHMep, 
noA HaaecoM. 

4. riOBblCMTb Kflfl M 3K0H0MMMH0CTb HBrpSBa 

aa cHer t^kipKyjinmiM Ten/iOHocMTejin nepea 
nepc}]opaL^kiio cMJioBoro KapKaca. OMbisaKJu^ero 
o6pa6aTbiBaeMbiC4 MaTepMan, npM stom 
noBbiujaercn rennooTAa^a, KpoMe roro, 
nonyneHHe Ten/ioHocurenn ne csnaaHo c 
npeo6pa30BaHMeM aneprnn. a o6ecneHMBaeTCfi 
nonnbiM CKurankteM TonjiMsa (npupoAHbifi ras, 
aBviaKepocMH m r.n.) b ra30Boi^ TypGwHe n 
cMemeHMeM BbicoKoreMnepaxypHbix npoflyicTOB 
cropaHi/in c BoaflyxoM wa arwoc^epbi ki 

BnpblCKl^BaHkieM BOAbl. 

5. Mcno/ibaoBaTb Ann BaKyyMMpoBaHkin 
repMOKawepbi HaM6ojiee npociyK) BaKyywHyio 
CMcreMy c oiKaMHbiMM cpeAcreaMM - crpyi^HbiMM 
annaparaMM (3>KeKTopaMM) no cpaBneHHK) co 

CnOKHbIMM KOHCrpyKTMBHO H OTHOCHTe/lbHO, 

Ma;ioHaAe)KHbiMM BaKyyMHacocawn; KpoMeroro, 
AonojiHMTenbHbiCi 3>KeKrop - KOHAeHcarop 
ROAaBJiner BriMWHue napi^uanbHoro Aaa/ienun 
napoB Ha AOCTn>KeHne pa5oMero BaKyyivia. a 
TaK>Ke yTHJinsMpyer napbi.' 

6. McnonbaoBaTb BnyrpeHHUM CM/iOBOft 
KapKac Kaiviepbi Ann L^MpKynni^vm 
TennoHOCMTejin, e cjiyqae HeAonycrMMOctM 
HenocpeACTBeHHoro KOHtaKra rennoHoaiTenfl c 
06pa6aTbiBaeMbiMM MarepHanaMn. i.e. cmjioboJ^ 
KapKac Mcnonbayexcn kbk Tenjioo6MeHHMK. 

7. McnonbaoBaib ra307yp6MHHbifi ABurare/ib 
noMMMO ochobhom 4)yHKi4MM (nonyMeHMfl 
TennoHOcurejin), Ann odecneneHun nmaHun 
3>KeKTopoB OKaibiM B03AyxoM. a raioKe 
aneKiposHeprkiefi Ann o6ecneHeHHP pa60Tbi 
BXOAniAMX B ycraHOBKy arperaroB (BOAHHbie 
Hacocbi, aanopHO-perynkipyioman annaparypa. 
nyjibx ynpaeneHMfl m r.n.). 

CyMMapHbiM 3ct)ct)eiaoM viao5peTeHMn 
nBnnercn nonyneHkie yHHBepca/ibHoiii 
aBTOHOMHOi^. HeaaBMcnu^eCi or BHeujHero 
3HeprocHa6>KeHMn, ycraHOBKM Ann 
TepMOBaKyyMHOM o6pa6oTKM MaTepnanoB. 
cnoco6HoR paSoraib b nonesbix ycnoBUJOc, npM 
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HanuMMM yKpbiTMfl B BHAB Haseca ki HeSonbLuoro 
MOAy/ifl An« paaweLueHMJi annaparoB, 
pa6oTaK)i^Mx c ncnonbaosaHneM BOAbi m cMCTeM 
ynpasneHMfl, npn 3tom ycraHOBKa aa CMer 
CHUjKeHMji MeTan/ioeMKocTM. noBbiiueHUfl Kflfl m 
npocTOTbi KOHCTpyKL^MM mesT pacHeTHyK) 

CTOMMOCTb, HO CpaSHeHMK) C JiyMUJMMM 

OTeMecTBeHHbiMn M 3apy6e)KHbiMM o6pa3L4aMM 
noAo6Horo runa npw pasHofi 
npoMSBOflMTenbHOCTn, HUKe b 1,5°C2,0 paaa, 
KpoMe Toro ycraHOBKa MO)KeT jierKo 
nepeHacTpanBaTbCfl Ha o6pa6oTKy pasnnHHbix 
MarepnanoB. 

Ha (p\Ar. 1 M3o6pa)KeHa cxeiwa yciaHOBKn; na 
dp\Ar. 2 - repMeTMHHafl KaMepa b ceMeHnn; na 
c|)Mr. 3 - yaeji A Ha cfcinr. 2; wa cfcur. 4 - 
npoAonbHbiR paspes repiweTHMHoi^ KaMepbi; na 
<})Mr. 5 - BMA no ciperiKe 5 (pvir. 4. 

ycraHOBKa An« repwosaKyyiviHof^ o5pa6orKM 
MarepnanoB, na cjDnr. 1, cocrour: 

M3 cMcreMbi nonyMeHMJi rennoHocurejifl, 
Koropaw coAep)KMr ra3oryp6nHHbiM ABurarenb 1 , 
BXOAflL^ne B ero cocraB KOMnpeccop 2 m 
sneKrporeHeparop 3. k BbixjionnoMy conny 
ra30Tpy6MHHoro ABurarejin 1 noAKniOHeH Sjiok 
CMemeHkifl 4. BbinojiHeHHbif^ b BkiAe 
axeKropa-cMecurerifl k Koropowy noAicnioHeHbi 

KOMMyHMKaUMfl BHpblCKa BOAbI 5 c pacxoAHbiM 
6aKOM 6. KOMMyHUKai^nfl noAcoca BOSAyxa m3 
aTM0cc|)epbi 7. KOMMyHHKaL|Mfl HaAaysa 
BJia>KHoro B03Ayxa 8 b 6jiok CMeiiieHna 4 
nocpeACTBOM Benrnnflropa naAAyBa 9. BnoK 
CMeujeHMfl 4 noAKnioHeH k BXOAHOwy 
KOJineKropy L^MpKynflL(MM renjioHOcure/ifl 10, 
KoropbiM cHa6)KeH sac/iOHKaMU 11; 

M3 cucreMbi BaKyyMnpoBaHMfl, b Koropyfo 
Bxoflflr 9)KeKropbi 12. noAKnwMeHHbie k 
KOMnpeccopy 2, 3>KeKTop-KOHAeHcarop 13. 
CBfl3aHHbiM c CMcreMoR yrnjinaaL^Mn BOA«Horo 
napa m boaw 14, cucreMa BaKyyivinpoBaHUfl 
CHa6>KeHa rnyiuMTe/ieM myivia 15; 

M3 cMcreMbi yrnnnaai^MM BOAf^Horo napa m 
BOAbi 14 (c 6aKOM-c6opHHK0M), Koropa« 
cHa6>KeHa ycrpoiicrBOM oxjia>KAeHnn 
yrminanpoBaHHoPi BOAbi 16. boahhoPi nacoc 17. 
cMOHrnpoBBHHbiM Ha 6aKe-c6opHMKe 14 cBFiaaH c 
pacnbinmeneM 18 ycrpoMcrsa oxna)KAeHMn 
yrnjiMSMpoBaHHoCi boah 1 6 m c pacnbinMrejiew 
BOAbi 19. ycraHOBJieHHbiM b myujurejie myMa 
15. BOAflHoW Hacoc 20 npeAHaanaMeH Ann 
noAaMM BOAbi k axeKropy-KOHAencaropy 13. e 
BepxHeJ^ MacTM ycrpoPicrBa ox/ia>KAeHn;i 
yrnnManpoBaHHoi^ soAbi 16 ycraHOBmH 
BeHrnnflTop 9 pn9\ npocacbiBaHUfl BoaAyxa na 
aTMOCCf)epbi Hepea narpyGoK 21 a^w 
yBJia)KHeHMfl n noAaMn ero b conno 22 6noKa 
CMemeHMH 4; 

repMerwMHOM Kaiwepbi 23 {dpvw. 1, 2, 3), 
Koropafl BKHioHaeT b ce6ji rM6Kyio o6ojiOMKy 24, 
MMeK)ii^(o saAaHHyio BbinyKnocrb b cropony 
paSoMero npocrpaHCTBa, ona (oSojioHKa) 
repwernHHO coeAHHeHa c cwioBbiM KapKacoM 
25, BbinonneNHbiM na nonbix Kopo6Harbix 
KOHcrpyKUMM c nepctjopauneii. k KoropoMy 

nOAKTlKDMeHbl BXOAHOC^ KOnneKTOp UUpKyjlflL^MM 

rennoHocurenp 10 n BbixoAHOw Kon/ieKrop 26 c 
aacnoHKOM 27, nepea Koropyra rennoHocurenb 
HanpaBfiflercy? na yrnnnaai^Mra. B repwernMHoi^ 
KaMepe 23 pasMeinen cnjioBoi^ crejuia>K 28 c 
onopHbiMn pojlMKawM 29, no era nepuwerpy, 
onupatou^uMMcn na pagAsnnrejibHbie 
neperopoAKM 30. Ha cm/iobom cTejiJia>Ke 28 
pasMeu^GHbi o6pa6arbiBaejvibie Maxepbiajibi 31 , c 
HapyxcHo^ CTopoHbi m6Kafl oOonoHKa 24 c 
renjiOMSojiMpoBaHa nanenflMM 32, 
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OTKpbiTbit^ ropei4 repwernMHOvi KaMepw 23 
(ctinr. 4 n 5). aaKpbiBaercji repMern^HoC^ 

nOABMKHOM KpblUIKOM 33, KOTOpafl COCTblKOBaHa 

c cMJiOBbiM crejuiaxoM 28. KpbiujKa 33 
ycraHOBJiena b nepeABM)KHOM noprane 34, 
KOTopbiJ^ o6ecneMMBaeT BbiKarKy cn/ioBoro 
CTejina)Ka na pa6oHero oe-bewia KaMepbi. 

YnpaaneHne ycranoBKoK nponaBOAnrcfl c 
nynbra ynpaBnennfl 35, CBflaaHHoro c 
aneKTporeheparopoM 3. 

ycraHOBKa pa6oraer cneAyKDiAUM oGpaaoM: 
Ha BbiABMKHoia cunoBo^ crenjia)K 28. 
L(eHTpMpyeMbiM b KaMepe 23 c noMOu^bio 
onopHbix pojiMKOB 29, pacKnaAbiBaeicn 
06pa6aTbiBaeMbiR Marepnaji 31. Crejina>K 
aaKarbiBaeicfl b Kawepy, KoropaH 
repMernanpyeTCfl kphlukom 33. ripoMSBOAMTCfl 
BKnfOMeHMe raaoBOiH rypCuHbi 1, Bbix/ionHbie 
raabi na KoropoM nocrynator a 6jiok CMeiAeHun 4, 
TAe CMeLDneaiorcfl b HeoSxoAHMoi^ nponopi^nH c 

Bna>KHb!M BOSAyXOM, nOABBBeMblM 

BenrnjiflropoM 9 na cucreMbi ox/ia)KAeHHfl 
yrMJinanpoBaHHOM boaw 16. oAHOBpeMSHHO, 
3>KeKTop-cMecMre;ib noAMeujHBaer Boaflyx, 
3>KeKTMpyeMbii;^ na arMocct)epbi. Pery/inpoBaHne 
reMneparypbi ropsMef^ CMeoM KOHrponnpyercR 
Ha nyjibre 35 n b cnynae Heo6xoAMMocrM 
KoppeKrupyercfl BnpbicKMBaHneM b noroK 
raaoBoi;^ cMecu boaw na 6aKa nuraHMfl 6 nnn 
Hao6opor yMenbujeHMeM noAaMn BosAyxa or 
BeHrnjinropa 9 c noMoii^bio KOMMynnKai^nti 
HaAAVBa 8. rioAroTOBneHHaji ropsMaFi raaoBan 
CMecb nociynaer b KOJijieKrop 10 KaMepbi 23, 
TAB pacnpeAejiflercfl no KananaM cunoBoro 
KapKaca 25. CunoBbie neperopoAKu KapKaca 30 
M aacnoHKM 11 o6ecneHMBaioT pacnpeAeneHne 
raaoBoro noroKa no Bbioore Kaiuiepbi 23. flanee 
ropflHafl raaoBafl OMecb nporeKaer no no/iocrflM 
KapKaca Kawepw m BbiGpacbiBaercfl b 
aTMoccfDepy mjim yrmiHanpyercn Mepea 
KonneKrop Kawepbi 26 h aacnoHKy 27. 
OAHOBpeMeHHo or KOMnpeccopa 2 
ra3oryp6MHHoro ABurarenfl npoM3BOAMTCfl OT6op 
OKaroro BoaAyxa. Koropbit^ nocrynaer b conna 
3>KeKropoB 12 BaKyywHoii cMcreMbi, 
oeecneHMBaioi^Mx coaAaHne paspjiKeHMfl b 
KaMepe 23. 

OrcacbiBaeMbie \az KaMepbi raabi m napbt, 
CMeojuBancb c aKTusHbiM BoaAyxoM 3)KeKropa 

12. Mepea rnymnTerib 15 BbiSpacbiBarorcR b 
aiMoccpepy. 

ripn o6pa6orKe MarepManoB, BbiAen^iomMx 
napbi AnJi pasrpysKM 3)KeKropHO aaKyyMHof^ 
CMcreMbi, Mcnoribsyercfl 3>KeKTop-KOHAeHcarop 

13. KoropbiCi nuraercn xojioahom boaom or 
Hacoca 20 na cucreMbi oxjiaJKAeHun aoAbi 16. 
OrpaOoraBiuan b 3>KeKTope BOAa m 
CKOHAeHcupoBaBLUnecfl napbi creKajor b 6aK 
cMcreMbi yTM.nM3auMM boaw 14 m 
i4MpKynfli4MOHHbiM HacocoM 17 noAawTcn b 
CMcreMy oxjia^KAeHnfl yrnjinanpoBaHHOii BOAbi 
16, TAe noAcacbiBaeMbif^ na arMOccjDepbi BoaAyx 
BenrnjiflropoM 9 oxna>KAaer nocrynaHDii^yio b 
CMcrewy BOfly. OflHOBpeMGHHo L^MpKyjiflm^OHnbiii 
Hacoc 17 noAaer soAy b cfDopcyHKn 19 
rnyiiinrenfl 15 ki 6aK nkiranun 6. flec|)HL^nr 
McnapuBLueC^cyi BOAbi noKpbiBaercn noAnnrKoi^ 
na BOAonpoBOAB b cucreMy oxnaweHMfl 
yTminanpoBaHHOM eoAbi 16 no ypoBHKJ. 

SjieKTponnraHMe ABurare/ieC^ HacocoB 17m 
20 n BenrMnnropa 9 ocyLuecTBJiflercjj or 
reneparopa raaorypSMMHOi^ ycraHOBKM 3. 
ycraHOBKa noaBonner nponsBOAHTb Harpes 
OTpa6aTbiBaeMoro Mareptiana 
HenocpeACTBeHHoW noAa^ei^ ropwHei^ raaoBoft 
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CMecM B Kawiepy 23 or 3)KeKTopa-cMecMTen?j 4 
Mepea KOJineicrop 10 m KaHanw KapKaca 25, 
KOTopbie B 3T0M cjiyMae mmbiot nept^opai^nio no 
AnuHe neperopoflOK 30. Ma KaMepbi 
ncnoribaoBaHHafl raaoeafi cMecb Mepea 
npneMHbie KaHanbi Konneiaopa 26 m aacjiOHKy 
27 cSpacbiBaeTcfi b aTMOcct)epy mjim 
VTunManpyeTcn. BaKyyiwupoBaHne b stom 
cnyMae nponaeoAHTCfl LiMKnuHecKn. qepeflyncb c 
L^MKnawM Harpeea. i.e. nocne Harpesa 
o6pa6aTbiBaeMoro Marepnana 31 
npeKpainaeTCfi noAana rop^Mero raaa b Kaiviepy 
23, aaKpbiBawDTCfl aacjioHKH 11 m 27 m 
nponaaoAMTCfl eaKyyiwupoBaHne o6-beMa 
KaMepbi 23 3>KeKTopoM-KOHfleHcaTopoM 13 m 
MHorocryneHMaTbiM BoaflyniHUM 3>KeiCTopoM 12. 
B nepnofl paaorpeaa KaMepbi 23 saKyyiwHafl 
cucTewa BaKyywupyer Apyrne o6-beicrbi mjim He 
pa6oTaeT. 

npMMspoM kicnojib30BaHM;i ycraHOBKM An^ 
TepMOBaKyywHOM o6pa6oTKM MaTepManoe mgm&t 
cny>KMTb cyiuKa ni/inoMaTepnanoB. 

B 3T0M cjiyMae nMnoMaiepnan 
pacKnaAbiBaercfi Ha cmjiobom crejijiaxe 28 c 
ncnonbaoeaHneM npoKnaAOK (ne noKaaaHbi), 
o6ecneMMBaK)Li4MX cfciopMkipoBaHne KananoB 
nonepsK CTenna>Ka. CTejina>K aaKaTbiBaercfl b 
repweTHMHyio Kaiviepy 23, k OTKpbiTOMy TOpL^y 
KOTopoC^ BnxioTHyK) npucTbiKOBbiBaercn nopraji 
34, npn 3TOM KaMepa repMeTnanpyeTCfl 

KpblLUKOi^ 33. 

BbixjionHbie raaw or raaorypGnHHoro 
ABMrare/ifl 1 c TeMnepaiypoi^ 630 °C npoxoAflr 
Mepea 6noK CMeujeHnq 1, tab nponcxoAMT 
cHMxeHne TeMneparypb! mx ao Heo6xoAMMoro 
ypoBHfl. Hanpuwep, ao 75*'C80°C, nocne nero 
naporaaoBafl cMecb nonaAaer b KonneKTop 10, 

KOTOpblW C nOMOlUbK) aaCflOHOK 11 

oCecneMMBaeT paBHOwepHoe pacnpeAeneHne 
naporaaoBoro noTOKa no Bbicore repMOKawepbi 
23 M Mepea nepc})opamifo paaAejinrenbHbix 
neperopOAOK 30. PBnflfoi^nxcR OAHOBpeivieHHO 
KananaMM b cmjiobom KapKace 25 KaMepbi 23 
BbireKaer b Kananbi, ccpopMnposaNHbie b 
nnjioMaTepnajie 31 n nponaBOAMT ero paaorpea 
M HacrnHHoe npocyainBaHne. nocne paaorpesa 
nunoMaTepMana ao reMnepaiypbi 55°C noAawa 
naporaaoBot^ CMecM (ropnMero arenra) 
npeKpaiAaercfl aa cMer aaKpbirnji aacnoHOK 1 1 m 
27. Sareivi HaMUHaercfl npoL(ecc 
BaKyyMnpoBaHnyi paaorpeioro nMnoMarepnana. 
npn 3TOM oKaTbit^ BoaAyx OT KOMnpeccopa 2 
noAaercfi b BoaAyiuHbie 3>KeKTopbi 12, Koropbie 
OTcacbiBaioT naporaaoByio CMecb na 
repMOKawiepbi 23. cHM)Kafl b hbPi ociaTOMHoe 
SapoMerpuMecKoe AaBJienne (coaAasafl 
pa3pe>KeHne). B ycnoBunx paape>KeHMn 
HaMMHaercw HHTeHcuBHoe sbiAeneni/ie napoB 
BOAbi M3 nHnoMaTepnanoB (ApeBecMHbi) m era 
cyuiKa. flnfl noBbiLuennfl scpctDeKTHBHocTM 
3)KeKTopoB 12. nonyqeHMfl ocTaroMHoro 
6apoMeTpMHecKoro pjaBneum nopPAKa 40 mm 
pr. cr. . BKJiioMaeTCfl b paSory BOAOcrpyMHbiM 
3>KeKTop-KOHAeHcaTGp 13, nuraeMbii^ xojioahom 
BOAoCi oT ycTpoPicTBa oxna>KAeHMfl 
yrnJiMaMpoBaHHof^ boaw 16, b 
3>KeKTope-KOHAeHcaTope KOHAeHCupyeiCfl 
ocHOBHafl Macca napoB boabi (ao 95%), aa CMer 
Hero o6ecneHMBaeTCfl HeoSxoAMMbiR yposeHb 
pa3pe>KeHHfl b repwoKawepe 23 (He xy>Ke 40 mm 
pT.cr.) 3a cHer ncnapenun nnjioMaTepnaji 
ocTbiBaeT 1^ coxHer Hpn cHMKeHMM TSMnepaTypbi 
AO ypoBHfl 45 °C npo4ecc BaKyyMnpoBaHUfl 
npeKpai^aeTCw m BHOBb HaMUHaercfl paaorpea 
BbicyujkiBaeMoro nKnoMarepMajia. flanee 
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npouecc cyujKM ocyLnecTBrifleTCJi i^nKni/mecKn m 
no3BOJi«eT nonyMMTb KaMecTBennbiM 
nM/ioMarepnan c Heo6xoAMMbiM ypoBHeM 
Bna)KH0CTM nopjRAKa 8°C10% (cm. Kpmijep O. 
HayHHbie ochobw rexHUKU cyiuKH. M., 1961, c 
392). 

ripoL^ecc cyiUKu nocrpoeH laKUM oOpaaoM, 
HTO OAHOBpeMeHHO B OAHOi^ TepMOKaMepe 
npoM3BOAHTCfl paaorpeB nHnoMarepnajia, a b 
APyroM - BaKyyMMpoBaHne. mto aHaHMie/ibHo 
noBbiiiiaeT aKOHOMUHHocTb npoi^ecca. 

B cnyMae ncnojibaoBaHUfl ycTanoBKM Ann 
TepMoo6pa6oTKM Meran/iOB oHa 

3KcnnyaTMpyeTCfl cneAyioiUMM o6paaoM: 
MerarnnMecKMe nojiyc)3a6pMKaTbi i/mn MaAennfl 
paaMeiAaiOT Ha cmjiobom CTenna>Ke 28. CTennaK 
aaKaTbiBaercji b repMOKaMepy 23. nocjie ^ero 
OHa repweTnanpyeTCfl KpbiLUKoti 33. 

BbixnonHbie rasbi or raaorypCuHHoro 
ABMraienfl 1 nocrynaK)! b 6noK CMeujeHUfl 4. pao 
o6ecneMMBaeTCfl HeoSxoAHMan Ann 
TepMoo6pa6oTKM leMneparypa raaoBoaAyiUHoi^ 
CMecM B aaBMCMMocTM OT TMna Meranna (b 
npeAenax 100-700°C) pacTBopenneM 
BbixnonHbix raaoB BosAyxoM Ma aTMocct)epbi aa 
CMer KOMMyHMKaqnM 7, m cMecb nocTynaer b 
Koji/ieKTop 10, aa chot aac/ioHOK 11 noTOK 
pasHOMepHO pacnpeAenneTCfl no Bbicore 
repMOKaMepbi 23. nocne Harpesa Meranjia 
Mepea BbixoAHoCt KonneKTop 26 m aacnoHKy 27 
raaoBoaAyuJHan CMecb HanpaanneTCfl na 
yTunnaaL^Mio. 

ripn Heo6XOAMM0CTM TepMOo6pa6oTKM B 
BaKyyMe BHyrpeHHue nonocru cunoBoro 
CTenna)Ka 28 repMernMHo coeAUHnioT c 
BHyrpeHHMMH KaHajiaMn cunoBoro KapKaca 25 
MeiannopyKaBaMM (hg noKaaan) m ropsMaq 
raaoBoaAyiUHafl CMecb npoxoAur or KonneKTopa 
10 AO KonneKTopa 26 m Aanee na yTunnaai^nK). 
CunoBbie neperopoAKM 30. b 3tom cnyMae ne 
HMeK)T nepct)opai4MH, a chjiobom cieniiax 28, b 
3T0M cnynae cny>KMT Tennoo6MeHHMKOM, aa cner 
Hero M npoMcxoAMT narpeB 
TepMoo6pa6aTbiBaeMbix MaAejinM. 
OAHOBpeMeHHO npoAyKTbi AeraaamiM 
oTcacbiBaiOT na paGoMero o6-beMa repMOKaMepbi 
23 3>KeKTopaMM 12, i.e. pa6oMMfi o6"beM 
BaKyyMMpyeicfl ao 20 mm pr.ci. m aareM, b 
c/iyMae Heo6xoAMMocTn. BbicoKOsaKyyMHbiMW 
HacocaMM (He noKaaan) npn o6pa6oTKe 

XHMMMeCKH aKTMBHblX MeTaTIJlOB BHyipb 

paSoMero npocTpancTBa 23 HanycxaK)! 
MHepTHbiM raa (apron). 

B cnyMae cyujKM b BaKyyMe oBOineJi n 
ct)pyKroB ycranoBKa paCoTaeT b 
nocneAOBarejibHOCTM, M3no)KeHHot^ b 
npeAbiAyiMOM npuMepe npM aaAannoi^ 
TexHonoruM, reMnepaiype m BaKyywe. 

Oopwyna M3o6peTeHMfl: 

1. VcTaHOBKa Ann repMOBaKyyMHoR 
o6pa6oTKM MaTepnanoB. coAep>Kai4afl cpeACTSo 
nonyMeHMfl TennoHocMTenn. repMeTHMHyra 
KaMepy c CMcreMoR i4kipKynnuMM TennoHocnTejin 
B BMAe KOJineKTopoB, BaKyyMHyK) cucreMy, 
oTJiMMawLuancn reM. mto cpeACTBo no/iyMeHHn 
TennoHocnTenn BbinonneHo b BHAe 
raaoTypenHHoro ABuraTenn, coeAHHeHHoro 
BbixnonHbiM connoM Mepea 6noK CMeujeHHn 
BbixnonHbix raaoB c KonneKTopOM. BaKyyMnan 
CMCTeMa BbinonHeHa b bhab no KpaMHew Mepe 

AByX 3>KeKTOpOB. COeAHHeHHblX c 

ra30Typ6MHHbiM ABurareneM n repMernMHoPi 
KaMepoi^. 

2. VcraHOBKa no n.l. ornnMarau^ancn reM, 
MTO 6noK CMeujeHMfl BbixnonHbix raaoB 
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BbinojiHeH B BMAe SKeKTopa-CMecnTenfl n 
coeAHHeHHbix c hum cpeflCTsa noAcoca eosAyxa 
M cpeACTBa snphiCKHBaHna BOAbi. 

3. YcTaHOBKa no n.1, ornma\0[i\a^09{ tsm, 
MTo BaKyyMHafl CMCTewa BbinojiHeHa c 
yciaHOBJieHHbiM nepefl OMceicTopaMM 

AOnOJIHUienbHblM 3>KeKTOpOM-KOHAeHCaT0p0M M 
CXJeAMHeHHbIM C HUM ysjioM yTwinaaL^MM 
BOAflHoro napa, ero oxjia)KAeHMfl ki i^MpKynnLiMM. 

4. ycraHOBKa no n.1, oinimaioinawcfl rew, 
MTO repweTMHHa;! Kawepa BbinojiHeHa b bmab 
cunoBoro KapKaca c pa3AejiflK)iij;nMM ero Ha 



ceKL^MM ropnaoHianbHbiMM cunoBbiMn 
neperopoAKawM m coeAHHeHHot^ c KapKacxDM 
tuGkom o6onoHKM, BbinyKnoM b cropoHy 
pa6oMero npocrpaHCTBa. 

5. ycraHOBKa no JiK)6oMy nn.1 - 4, 
OTJiMMaioinaflCfl rew, mto KapKac BbinonneH b 
BMAe nojibix KOHCTpyKi^nR. nanpuMep. 
KopoSMaroM c|)opMbi, npi/i stom KapKac coeAnnen 
c KonneKTopaMn. 

6. VciaHOBKa no nfoSoMy na nn.1, 4 m 5, 
OTnnMaK)iiiaflCP leM. mto b nonbix KOHcrpyKi^nflx 
BbinonneHa nepcjD0pai4Hfl. 



. 15 



20 



25 



o 



30 



35 



CO 
CM 

a> 
o 



40 



ro 



45 



CD 
K) 
CO 

O 



50 



55 



60 



-6- 




-7- 




-8- 



